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This w
orksheet m

ay have been altered from
 the original on the C

D
-R

O
M

.

M
od

ification
 

or m
ed

d
lin

g?

S
cien

tists 
h

ave 
d

iscovered
 
th

e 
gen

e 
th

at 
tu

rn
s 

tom
atoes 

soft 
as 

th
ey 

rip
en

. 
T
h

ey 
h

ave 
also 

fou
n

d
 ou

t h
ow

 to sw
itch

 th
is gen

e off. T
h

is m
ean

s 
th

at th
e tom

atoes can
 be left on

 th
e p

lan
t to d

evelop
 

th
eir flavou

r an
d

 colou
r bu

t stay firm
. Few

er of th
e 

tom
atoes are w

asted
. Tom

ato p
u
rée m

ad
e from

 th
ese 

tom
atoes is ch

eap
er.

In
 

gen
etically 

m
od

ified
 

(G
M

) 
food

 
in

d
ivid

u
al 

gen
es are in

serted
 from

 on
e sp

ecies in
to an

oth
er.

G
en

es h
ave been

 p
u
t in

to crop
s su

ch
 as corn

 an
d

 
soya bean

s to m
ake th

em
 resistan

t to w
eed

killers or
able 

to 
m

ake 
th

eir 
ow

n
 

p
esticid

es. 
Farm

ers 
are 

afraid
 th

at ‘Fran
ken

stein
 G

M
’ crop

s m
igh

t p
ass on

th
eir 

ch
aracteristics 

to 
w

eed
s 

an
d

 
create 

‘su
p

erw
eed

s’. Scien
tists h

ave d
en

ied
 th

is an
d

 claim
th

at less h
erbicid

e w
ill be u

sed
.

G
en

etically m
od

ified
 corn

 an
d

 soya fin
d

 th
eir 

w
ay in

to m
an

y of ou
r p

rocessed
 food

 p
rod

u
cts an

d
an

im
al food

. M
an

y scien
tists argu

e th
at G

M
 food

s
are 

safe 
w

h
ile 

oth
ers 

are 
con

cern
ed

 
abou

t 
th

eir 
safety. In

 A
berd

een
 it w

as claim
ed

 th
at laboratory 

rats su
ffered

 d
am

age to th
eir im

m
u
n

e system
s after

eatin
g G

M
 p

otatoes.

In
 th

e U
SA

, th
e M

on
arch

 bu
tterfly caterp

illars
h

ave been
 killed

 by th
e p

ollen
 from

 corn
 th

at h
as

been
 m

ad
e p

est-resistan
t by ad

d
in

g bacterial gen
es.

T
h

e op
p

osition
 claim

s th
at th

e bu
tterflies w

ou
ld

h
ave 

been
 
killed

 
by 

th
e 

in
secticid

es 
th

at 
w

ere
avoid

ed
.

A
n

oth
er ad

van
tage of G

M
 food

 is th
at w

e w
ill be

able to grow
 m

ore food
 to feed

 p
eop

le in
 cou

n
tries

w
h

ere it is h
ard

 to grow
 food

, for exam
p

le becau
se

th
ere is little w

ater. In
 fact, w

e cou
ld

 all ben
efit from

better q
u

ality an
d

 ch
eap

er food
 th

at lasts lon
ger.

Th
at is on

e of th
e b

ig
 eth

ical
q

u
estion

s tod
ay.

C
lones 

are 
organism

s 
w

ith
identical genes. For exam

ple,
D

olly the sheep is a m
an-m

ade
copy of another sheep. D

olly the
cloned 

sheep 
w

as 
created 

by
destroying 

the 
nucleus 

of 
a 

sheep’s egg cell and replacing it
w

ith a nucleus from
 a cell of a 

sheep 
w

ith 
desirable 

features. 
This is a difficult process – 276
attem

pts w
ere needed to create

D
olly! The new

 egg grew
 into 

D
olly inside a new

 m
other.

Som
e of the advantages of

cloning 
farm

 
anim

als 
are 

obvious. H
erds of identical cow

s

producing high m
ilk yields could

reduce our shopping bills and 
the cloning of disease-resistant
farm

 anim
als could help to solve

w
orld food shortages. 

Rare and endangered species
could be cloned and saved from
the threat of extinction. 

Less obvious are the m
edical

applications. 
Scientists 

have
inserted 

hum
an 

genes 
into 

calves and sheep so that they 
can 

m
ake 

m
edicines 

to 
treat

hum
an genetic diseases such as

cystic fibrosis.

The technology is available to
clone 

hum
an 

em
bryos. 

Som
e

scientists believe that this w
ould 

be a good thing as it w
ould help

them
 elim

inate genetic disorders
that 

cause 
m

uch 
suffering 

to
people w

ho inherit them
.

O
thers 

are 
concerned 

that
any hum

an cloning experim
ents

w
ould be unethical because they

consider each em
bryo to be a

new
 hum

an life, and so using
these 

em
bryos 

w
ould 

be 
destroying hum

an life. Protesters
fear it w

ould lead to attem
pts to

create 
‘super 

hum
ans’ 

and
‘designer babies’ w

ith looks to
order.

To clon
e, or n

ot to clon
e?
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